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WHAT IS CLAIMED IS: 

1. An apparatus comprising an optical switch which 
includes : 

an input for optical radiation; 

an output spaced from said input ; /and 

a first region disposed opticall^y between said input 
and said output, said first region including a plurality 



of second regions and a third region, said second regions 

/ 

being provided at a spaced locat/ions within said first 

10 region, and said third region having an index of 

jl 

refraction and being a portion said first region other 
than said second regions; 

said second regions in'fcluding first and second 

/ 

groups of said second regions which are mutually 

15 exclusive, said second regions of said second group being 

/ 

arranged along a path which extends through said first 
region from said input ^^^id output and which is free 
of said second regions ofr^aid first group; 

said switch having ^ first operational mode in which 

2 0 each of said second regions has an index of refraction 

different from said ^^index of refraction of said third 
region so that said ythird region and said second regions 
cooperate to prevent optical radiation with a 
predetermined wavelength from propagating within said 
25 first region; and/ 

said switch' having a second operational mode in 
which each of said second regions of said first group has 
an index of Refraction different from said index of 
refraction of /said third region so that said third region 

3 0 and said second regions of said first group cooperate to 

prevent radiation with said predetermined wavelength from 
propagatino^ within portions of said first region other 
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than along said path, and in which each of said second 
regions of/ said second group has an index of refraction 
select^^/in relation to said index of refraction of said 
third Jfe'egion so as to permit radiation with said 
pred^ermined wavelength to propagate through said first 
reg/on along said path from said input toward said 
output . 

2. An apn^ratus according to Claim 1, wherein said 
second regions are arranged within said first region in a 
periodic pattern so that said second and third regions 
together /define a photon band gap arrangement in said 
first operational mode. 

3, An apparatus according t^o Claim 1, 

wherein each of said seoond regions of said second 
group has therein a portion /fof a material with different 
operational states in whicm said material has respective 
different indexes of re £a^Kc^ on ; and 

including struc^uS^e for facilitating selective 
control of each sai/a portion of said material so as to 
cause each said portion to be in a selected one of first 
and second states in which said portion respectively has 
first and seoond indexes of refraction when said switch 
is respectively in said first and second operational 
modes, saj/a first and second indexes of refraction being 
dif f erer 



4 . An apparatus ajfcording to Claim 3 , wherein said 
material is a licruid c^Vstal material. 



rial is a liquic^^^ysta 
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5. An apparatus accoj^ing to Claim 3, 

wherein said swi/t^ch includes a member which 
corresponds to said tj^rd region, which has said index of 
refraction, and whach has therethrough a plurality of 
spaced and parallel openings that each correspond to a 
respective one/of said second regions; and 

wherein/ a subset of said openings corresponds to 
said secc^ixi group, and each of said openings in said 
subset iias therein a respective said portion of said 
materi/al . 

\. An apparatus according to Claim 5, 

wnerein said material is a liquid crystal material; 

wherein said structure includes first and second 
electrode^^ disposed on opposite sides of said member and 
each elecVrically coupled to each of said portions of 
liquid cry&tal material; and 

whereirA said structure includes a circuit for 
selectively M^plying a voltage between said first and 
second electrodes. 

7. An apparatus according to Clajm 1, 

including a material having an/index of refraction; 
and y/^ 

including structure for c^^sing each of said second 
regions of said second ^^up to have said material 
therein during one of sai/a first and second operational 
modes, and to be free ®f said material during the other 
of said first and secGind operational modes. 
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8. An apparatus according to Claii^ 7, 

wherein said switch include^ a member which 
corresponds to said third region, wh/ch has said index of 
refraction, and which has therethrough a plurality of 
spaced and parallel openings tha/ each correspond to a 
respective one of said second regaons; and 

wherein said structure is/ operable to respectively 
supply said material to said /openings corresponding to 
said second group for said one of said operational modes, 
and to withdraw. ' said material from said openings 
corresponding to said second group for said other of said 
operational modes. / 

9. An apparatus according to Claim 8, 
wherein said material is a fluid; and 

wherein said strucjcure includes a fluid chamber with 
a variable size, and/ fluid passageways extending from 
said chamber to each/ of said openings corresponding to 
said second group,/ said chamber having said fluid 
therein. / 

10. An apparatus according to Claim 9, wherein said 
openings have a /further fluid therein during said other 
of said first and second operational modes. 



11. Anf apparatus according to Claim 10, wherein 
said furthei/ fluid is air. 
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12. An apparatus, comprising /a switch which 

includes : 

an . input for optical radiation; 

first and second outputs spacejd from said optical 
5 input and from each other; 

a first region disposed optically between said input 
and each of said outputs, said f/rst region including a 
plurality of second regions ana a third region, said 
second regions being providecy at a spaced locations 
10 within said first region, and said third region having an 

index of refraction and being a portion of said first 
region other than said second/ regions ; 

said second regions beimg arranged in first, second, 
third and fourth groups ofAsaid second regions which are 
15 mutually exclusive, skiVVsecond regions of said second 

and third groups beingV arranged along a first path which 
extends through said fir^t region from said input to said 
first output and which As free of said second regions of 
said first and fourth ygroups, and said second regions of 
2 0 said second and fouE^th groups being arranged along a 

second path which expends through said first region from 
said input to said /second output and which is free of 
said second regions /of said first and third groups; 

said switch having a first operational mode in which 
25 each of said second regions has an index of refraction 

different from ^aid index of refraction of said third 
region so that said third region and said second regions 
cooperate to / prevent optical radiation with a 
predetermined /wavelength from propagating within said 
30 first region; 

said switch having a second operational mode in 
which each jot said second regions of said first and 
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fourth groups has an index of refract/on different from 
said index of refraction of said thard region so that 
said third region and said second r^egions of said first 
and fourth groups cooperate to prevent radiation with 
5 said predetermined wavelength from propagating within 

portions of said first region otlfer than along said first 
path, and in which each of s^d second regions of said 
second and third groups has an index of refraction 
selected in relation to saidf index of refraction of said 

10 third region so as to /permit radiation with said 

predetermined waveleng€n^ to propagate through said first 
region along said f irpt A^g^h from said input toward said 
first output; and V// 

said switch having a third operational mode in which 

15 each of said secondf regions of said first and third 

groups has an indeDc of refraction different from said 
index of refracti/n of said third region so that said 
third region ancy said second regions of said first and 
third groups c/operate to prevent radiation with said 

2 0 predetermined wavelength from propagating within portions 

of said firs^ region other than along said second path, 
and in whicbf each of said second regions of said second 
and fourth/groups has an index of refraction selected in 
relation /o said index of refraction of said third region 

2 5 so as /to permit radiation with said predetermined 

wavelength to propagate through said first region along 
said/second path from said input toward said second 
output . 
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13. An apparat^ according to Claim 12, wherein 
said second regions/^re arranged within said first region 
in a periodic nattern so that said second and third 
regions togethe^ define a photon band gap arrangement in 
said first operational mode. 



14. An apparatus according tof Claim 12, 

wherein said switch inc]/udes a member which 
corresponds to said third region^ which has said index of 
refraction, and which has therethrough a plurality of 
spaced and parallel opening^ that each correspond to a 
respective one of said second regions; 

wherein a subset oj said openings corresponds to 
said second, third an^ fourth groups, and each said 
opening in said subse^ has therein a respective portion 
of a liquid crystal material ; and 

including stimcture for facilitating selective 
control of each s^id portion of said material so as to 
cause each said w^rtion to be in a selected one of first 
and second stat4s in which said portion has respective 
different indexes of refraction . 
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15. An apparatus according to /llaim 14, 
wherein said structure includes first, second and 
third electrodes disposed on one Sj^de of said member, and 
fourth, fifth and sixth electrodgrs disposed on the other 
side of said member, said firsft and fourth electrodes 
each being electrically coupledr to each of said portions 
of liquid crystal material corresponding to said second 
group, said second and fi/th electrodes each being 
electrically coupled to eachf of said portions of liquid 
crystal material correspondang to said third group, and 
said third and sixth eleqtrodes each being electrically 
coupled to each of sa^d portions of liquid crystal 
material corresponding t^ said fourth group; and 

wherein said strdicture includes a circuit for 
selectively applying af first voltage between said first 
and fourth second eLectrodes, a second voltage between 
said second and fifith electrodes, and a third voltage 
between said third afnd sixth electrodes. 



16. An apparatus according to Cl^±m 12, 
including a material having an/index of refraction; 



and 



including structure for causing each of said second 
regions of said second and third groups to have said 
material therein during one/ of said first and second 
operational modes, and to ber free of said material during 
the other of said first anjd second operational modes, and 
for causing each of said second regions of said second 
and fourth groups to have said material therein during 
one of said first and/third operational modes, and to be 
free of said materia/ during the other of said first and 
third operational ny6des. 
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17. An apparatus accorjfling to Claim 16, 
wherein said switci?^ includes a member which 
corresponds to said thirc^^ region, which has said index of 
refraction, and which yhas therethrough a plurality of 
spaced and parallel openings that each correspond to a 
respective one of sai^a second regions; 

wherein said sycructure is operable to respectively 
supply said mater/al to said openings corresponding to 
said second and l/hird groups for said one of said first 
10 and second ope^rational modes, and to withdraw said 

material from said openings corresponding to said second 
group for saicy other of said first and second operational 
modes; and 

whereii/ said structure is operable to respectively 
15 supply sai^ material to said openings corresponding to 

said second and fourth groups for said one of said first 
and thi/d operational modes, and to withdraw said 
materia]? from said openings corresponding to said second 
group ^or said other of said first and third operational 
2 0 modes J 
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18. A method of operating an opticali* switch which 
includes an input for optical radiation, ajf output spaced 
from said input, and a first region diat^osed optically 
between said input and said output, ingluding the steps 
5 of : 

providing within said first regfon a plurality of 
second regions and a third region, /said second regions 
being provided at a spaced locations within said first 
region, and said third region /having an index of 
10 refraction and being a portion of /said first region other 

than said second regions; 

subdividing said second /regions into first and 
second groups which are mutua/ly exclusive, said second 
regions of said second gr/Ttsp /beifng arranged along a path 
15 which extends through sa%i &i^t region from said input 

to said output and which \^ yf ree of said second regions 
of said first group; and 

selectively operating said switch in first and 
second operational modes, wherein in said first 

/ 

2 0 operational mode each ok said second regions has an index 

of refraction different from said index of refraction of 
said third region s® that said third region and said 
second regions cooperate to prevent optical radiation 
with a predetermined wavelength from propagating within 
25 said first region, /and wherein in said second operational 

mode each of saidf second regions of said first group has 
an index of re/fraction different from said index of 
refraction of sa'id third region so that said third region 
and said second regions of said first group cooperate to 

3 0 prevent radiation with said predetermined wavelength from 

propagating within portions of said first region other 
than along said path, and in which each of said second 
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regions of ^a.±d second group has an index of refraction 
select/^ j^n relation to said index of refraction of said 
thirdl /jfegion so as to permit radiation with said 
prede/fermined wavelength to propagate through said first 
regaon along said path from said input toward said 
itput . 




19. A method accc^irding to Claim 18, including the 
step of arranging saj^ second regions within said first 
region m a periocn.c pattern so that said second and 
third regions together define a photon band gap 
arrangement inlaid first operational mode. 



20. A method accordij^ to Claim 18, including the 
15 steps of: 

providing within ea^h of said second regions of said 
second group a pof^oyf ^of a material that has different 
operational state^ j^r^hich said material has respective 
different indexes oF refraction; and 
20 effecting se/ective control of each said portion of 

said material sqr as to cause each said portion to be in a 
selected one df first and second states in which said 
portion respectively has first and second indexes of 
refraction y/hen said switch is respectively in said first 
25 and secon^ operational modes, said first and second 

indexes c/f. refraction being different. 



30 



>p yV ^ 21. A method aca6rding to Claim 20, including the 

^^^^y^^^ step of selecting ay/liquid crystal material for use as 



said portions of said material. 



v3) 
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22. A method accgtding to Claim 18, including the 
steps of : 

providing a m^^erial having an index of refraction; 

and 

causing ea<fh of said second regions of said second 
group to haver said material therein during one of said 
first and ^econd operational modes, and to be free of 
said mater^ial during the other of said first and second 
operational modes. 




